also (see fig. 11A ). No doubt the duodenal distension with congestion causes these symptoms. Eating gives rise to pyloric spasm, and so relieves the tension in the duodenum. As the pyloric spasm subsides, allowing the gastric contents to pass through, the distension of the duodenum again becomes greater, and the pain returns.
IMPORTANCE OF A COMPLETE INVESTIGATION.
Lastly, I would repeat that it is of the first moment that the radiologist should make a complete investigation of the gastro-intestinal tract in all cases of gastric ulcer or of pyloric stenosis. It is no longer sufficient for him to diagnose the gastric disorder, which is, after all, merely an end result; he must bring all the resources of his art to the elucidation of the primary cause of the gastric disorder, and to a large extent he will be successful.
The .Etiology of Gastric Ulcer. By A. E. BARCLAY, M.D.
PERHAPS the title of my paper should have been " The Radiographic -Indications of the lEtiology of Gastric Ulcer," for although one also attempts to study the clinical, pathological and surgical sides of each case, that aspect with which we are most in touch will necessarily assume an importance which may not be shared by those who see the same conditions from a different point of view. I am fully conscious of the fact that radiology does not show microscopic details, but on the other hand, I claim that it does show gross changes of great functional significance that cannot be detected by any other means. These appear to me of such paramount importance that I have ventured to give to my paper a title that is perhaps too ambitious, especially when one considers the extensive literature that there is on the subject. I would like to clear the ground on one point. The radiologist *examines cases of chronic indigestion; he is seldom, if ever, called upon to examine those cases of ulceration that arise in the course of acute infective processes and other conditions, and it is only when these lead to chronic indigestion that he has the opportuinity of examining the patient. Although these cases eventually lead to chronic gastric ulcer under certain conditions, they are not, I believe, primarily of the same nature as the ordinary gastric ulcer of which I wish to speak to-night, that, so to speak, just comes by itself, of gradual onset following attacks of indigestion in most cases, giving rise to pain at varying times after food, usually to vomiting and sometimes to haomatemesis. The aetiology of gastric ulcer is obscure and the number of theories is ample proof that there is as yet no completely satisfactory explanation.
The X-ray method of examination is the only way in which we can obtain information as to the action of the stomach while it performs its functions, for, as we now know, the stomach, as seen in the dissecting room and on the operating table, may be a gross caricature of the organ as it fulfils its functions. After death the vital attribute of tonic action has disappeared, while on the operating table the tone, and therefore the shape of the stomach, are profoundly altered by the aneasthetic. The factors of fear of the anaesthetic, nausea, and vomiting cause such extraordinary changes that those who have had experience will seldom commit themselves as to the size of the stomach that the surgeon will reveal. Those who watch the continuous movement of the stomach during life will hardly recognize the occasional halting and uncertain contractions sometimes seen on the operating table as peristaltic waves.
The X-ray method is the only feasible means of studying the pathology of the living, functioning alimentary tract, and the following observations seem to give very definite guidance towards the solution of the problem of the cause or causes of gastric ulcer.
It frequently happens that an investigation is undertaken with the object of proving or disproving some theory. In this instance I had no theory and no thought of setting myself the task of solving a problem that has foiled pathologists. The theory evolved itself, it forced itself out from the mass of accumulated evidence and called to be set down in black and white. It is impossible to put down the stages by which one arrived at one's conclusions, for they came almost unconsciously, and not step by step, as usually occurs in such investigations.
To give point to the reading of the observations, it is necessary to give an outline of the conclusions arrived at, and briefly stated, the hypothesis is that septic conditions in the mouth or other sources of swallowed septic matter, constipation, mucous colitis, and a variety of other conditions, are capable of producing spasmodic contractions of various parts of the stomach. The spasm may be so severe that it produces a narrowing of the lumen which from time to time is of great finctional impqrtance, causing a definite obstruction to the passage of food. By some indiscretion of diet or want of mastication, something too large to pass easily through the channel has to be forced through by powerful peristalsis. This produces bruising or possibly an abrasion at the point where the lumen is narrowed, and where there is the constant irritation of food passing over it. It is probable also that the spasm interferes with the blood supply. Moreover, a surface is exposed that is not structurally fitted to withstand the action of the gastric juice. In this way an ulcer is formed which perpetuates the original spasm that determined the site of the ulcer. The ulcer actually becomes the cause of the spasm and prevents healing, so that even if the original cause of the spasm is removed there may be little if any improvement in the local condition. The chronic ulcer is yet one more example of the effects of a vicious circle.
The theory that spasm is associated with the aetiology of gastric ulcer is not new; for instance, in 1853 Virchow,' followed by Key,' initiated the idea that spasm or portal stasis might cause haDmorrhagic infiltrations. Gerhardt' held that erosions might be due to crampy contractions, but that these very seldom gave rise to chronic gastric ulcer. My time is limited, but I cannot pass on without acknowledging the splendid work that Dr. Charles Bolton has done on this subject.4
The multiplicity and varied nature of the observations, original and otherwise, that I have to record makes it imperative that I should cut these down to the narrowest limits in order to keep within my allotted time, and I crave your indulgence if by so doing I fail to make my points as clear as I would wish, and also for the apparent lack of continuity. I may say that this paper arose out of a thesis in which I tabulated nearly 300 cases with the radiographic appearances and operative findings.5
(1) The stomach is very sensitive, ana many cases of marked Berl., 1892 , cxxiv, p. 85. 4 Bolton, Brit. Med. Journ., 1910 , i, pp. 321, 1221 , 1382 , 1444 Proc. Roy. Soc. Lond., 1904-05, lxxiv, pp. 135-47; Quart. Journ. Med., Oxf., 1912, v, pp. 429-62. "The Stomach and CEsophagus-a Radiographic Study,' Sherratt and Hughes, Lond. and Manch., 1913. spasmodic contraction have been met with. Quite a large number of spasmodic hour-glass stomachs have been examined and found at operation to show no trace of ulceration or other abnormality that, by local action, would cause the spasm, and yet, radiographically, they gave all the appearances seen in organic hour-glass contractions. These spasmodic contractions have been met with in the body of the stomach and also at the pylorus. On several occasions I have seen that the vomiting took place from the upper sac of a spasmodic hour-glass contraction, and as soon as the food passed down the tendency to vomit and the pain ceased. The contractions are often present one day, absent the next; they are usually relaxed by massage or manipulation. There is no pain over the site of the spasm on deep palpation. Hertz and I both believed at one time that peristalsis does not occur in the upper sac of a pure spasmodic hourglass, but this is not so, as my partner, Dr. Bythell, and I now have complete proof to the contrary.
(2) Identical contractions have been met with, in fact, are almost invariably met with, in association with even quite small ulcers; and I have always believed that the severity of the spasm resulting from an ulcer was dependent on its irritability and not on the size of the ulcer, since small ulcers gave just as marked contractions as the large florid ulcerations, indeed in some cases where only a small ulcer was found the food failed to get-into the lower sac for hours.1
(3) I have seen pyloric obstruction, presumably functional-as proved by seeing the greater part of the food still in the stomach after twentyfour hours-permanently cured by removing bad teeth. In another case, an out-patient with many decayed stumps, practically the whole of the food was still present in the stomach after twenty-four hours. On admission he was mnade to use a tooth-brush, and when I examined him a few days later practically all the food had passed out of the stomach in five hours. He was a fairly intelligent man and had tried careful dieting before he was admitted to the hospital, with no effect.
(4) In two cases I have been so much impressed by the irritable appearance of the stomach that, in spite of fairly well marked clinical evidence, I reported that I thought the symptoms were secondary, the condition of the teeth being, in my opinion, sufficient to cause the 'A slide was shown of the bismuth food still in the upper sac of an hour.glass stomach after twenty-four hours. This was a rather acute case, and at the operation there was complete absence of cicatrization, only an active ulcer of the greater curvature; not a trace of the food appeared to have passed on. radiographic appearances noted; this in spite of the fact that some retention of food was noted on one occasion. Clinically, the cases were quite definite, and the surgeon who operated found no evidence of gastric or other intra-abdoininal lesion of any kind, not even an adhesion of the appendix.
An irritable condition of the stomach is also frequently noted when there is severe constipation. This is evidenced by the hypertonicity and the active peristalsis, which is of a rather unusual type, as many as four or five waves being noted on the greater curvature at the same time.
(5) Spasmodic contractions, forming hour-glass stomachs, have been noted as being not so marked or entirely absent after the bowels have been moved in cases of severe constipation. The following case is perhaps instructive: There was a very marked hour-glass condition which I thought was due to an ulcer of the body of the stomach, in association with pyloric obstruction. Nothing was found to account for the hour-glass contraction, but the pylorus was thickened and therefore a gastro-enterostomy was perfQrmed. I expected that this p)atient would not be cured, but a year later he writes: "I have put on 2 st. in weight and can eat everything. I was always very costive, in fact, I never had a motion without opening medicine, but have never had a dose since the operation." In the light of other cases it looks; as if the operation had not only relieved the pyloric obstruction but also the constipation, and that this latter had been the cause of the spasmodic hour-glass contraction.
(6) In taking brief clinical histories of approximately 1,400 cases I have been impressed with the frequency of a history of constipation, and also by the presence of bad teeth or a history of having had teeth removed after the onset of the symptoms.
(7) The following observations indicate the transition from an apparently spasmodic condition to a definite organic lesion.
In fully a half of the cases of ulceration of the body of the stomach that I tabulated there was also evidence of retention of food behind the pylorus-i.e., pyloric obstruction--and in the'large majority of these latter there was actual thickening of the pylorus. In two cases in which no thickening of the pylorus could be detected at the operation, a gastro-jejunostomy to the upper sac failed to cure, and a subsequent examiination showed that a portion of the food had passed into the lower sac and was retained there for twenty-four hours or more. A further operation showed well-marked thickening of the pylorus, and excision of the lower sac cured the patient.
(8) I have just said that in fully a half of the cases of ulceration of the body of the stomach there was also evidence of pyloric obstruction. It is a fact also that in a large percentage of the pyloric obstruction cases there was also noted at the radiographic examination a more or less marked spasm of the body of the stomach. Indeed, the relation between spasm or even ulceration of the body of the stomach and pyloric obstruction is so marked that it can hardly be accidental. Tt appeared as if lesions in these two sites were dependent on some common cause rather than on one another.
(9) Moynihan put into words a belief that had gradually taken shape in my own mind. " The diseases of the stomach, duodenum, and gallbladder, with which the surgeon deals are not primary, but secondary." 1 I had been much impressed by what I called the interdependence of abdominal conditions-e.g., when one found an irritative condition of the large bowel, e.g., mucous colitis-one usually found the appearances, and often also the symptoms, of duodenal ulcer, and in one case there was a gastric ulcer with hour-glass contraction. The duodenal appearances and symptoms were also noted in several cases of lesions of the small intestine (carcinoma, tubercular ulcer, and adhesions) in which the actual site of the disease was indicated to the surgeon solely -by the X-ray examination. In one of these lesions of the small intestine a typical ulcer of the duodenum was also found, while in another patient, wvho died a few days after the operation, the mucous membrane was injected and inflamed, although there was no evidence of this on the peritoneal surface (see figs. 1 and 2).
(10) The excessive and rapid formation of gastric secretion has been noted in all the later cases in which a pyloric ulcer has been found, except those in which marked retention of food was also present, this feature making it impossible to detect the hypersecretion. Well-marked hypersecretion has been noted in cases where there was slight delay in emptying (six hours), and under medical treatment not only has the delay in emptying disappeared, but also no hypersecretion could afterwards be detected. The hypersecretion seems to be the accompaniment of pyloric and possibly duodenal lesions, and disappears with the pyloric " irritation." I have not yet seen hypersecretion in association with an ulcer of the body of the stomach unless there was an actual lesion of the pylorus also present. In one instance I found what was evidently the upper sac of an hour-glass contraction of cicatricial type I Lancet, 1912, i, p. 10. ( fig. 3) , and during the half-hour I had the patient under observation (the surgeon was waiting to operate) only a very small quantity of food found its way through into the lower sac, but there was profuse secretion into the upper sac ( fig. 4) , and, as suspected, this indicated an active ulcer of the pylorus. At the operation there was only a very narrow channel connecting the upper and lower sacs, so that the secretion must have been poured out from the cardiac end, strongly suggesting that the hypersecretion of pyloric ulcer is a general secretory activity, probably reflex.
(11) When there is appendix dyspepsia the radiographic appearances are usually those of duodenal irritation, more rarely there is an hourglass contraction; and it is a striking fact that in operations for duodenal and gastric ulcer there is so very frequently evidence of old appendix -trouble.
(12) Gastric symptoms-the old typical symptom-complex of gastric ulcer-have been cured by short-circuiting the large intestine in a case of severe constipation.' (13) My personal experience of oral sepsis is of interest. Occasionally when I am below par I have acid risings into my mouth, probably indicating an excessive formation of gastric juice, such as I have frequently noted in marked cases, in association with pyloric ulcer, with " pyloric irritation" in the less marked cases. On two occasions when I have been conscious of retention of food for a prolonged period-and once I actually brought up a mouthful that contained fragments taken on the previous day-a more thorough and persistent use of an anti-*septic mouthwash relieved this unpleasant symptom within the course of a couple of days. Occasionally I am also troubled with hunger pain. I am certain I do not suffer from any gastric lesion, for I have perfect health in the ordinary course of events, and do not know what indigestion is. This experience is by no means uncommon I find; slight loss of appetite, sense of weight in the stomach for hours after food, burning sensations, acid risings and waterbrash, that are quickly relieved as a rule by sodium bicarbonate. In nearly all these cases it is the teeth that are at fault. A doctor was telling me of this trouble a few days ago, and I inquired as to his teeth and found that he had had false teeth for rather more than a year and, when he came to think of it, since his teeth were removed he had not needed a single dose of his sodium bicarbonate bottle, which he always kept on his dressing-table, and used to resort to frequently. L lancet, 1913, i, p. 418.
FIG. 1.
Small and very hypertonic stomach, with active peristalsis, emptying rapidly, and food shadow seen in duodenum. (Typical marked duodenal irritation picture). Note the food shadows seen beginning to collect in the small intestine. Plate taken ten minutes after the food was given. X is the umbilicus.
FIG. 2.
Same case as fig. 1 , but twenty minutes later. Stomach nearly empty and all the food collected in the jejunum. This turned out to be an early carcinoma of the jejunum, and the post-mortem showed an infected and inflamed duodenum but no actual ulcer. X, umbilicus.
(14) The experimental production of gastric ulcer in animals shows that these always tend to heal very rapidly, and a typical chronic ulcer has not yet, I believe, been produced, except by causing stasis or local thrombosis.
(15) I have seen no case in which ulceration has taken place at the site of a gastro-enterostomy opening, and yet at this point the mucous membrane is comparatively roughly joined, and one would certainly expect that if ulceration was caused by the action of the gastric juice this would be a very common sequence to the operation, especially when we remember that in most of the operations a clamp is used that must produce a certain amount of bruising, also that in a certain proportion of cases the operation fails because of the formation of adhesions beyond the stoma which cause obstruction. This is certainly not the case in the hospital with which I am connected, and it is inconceivable that the mucous membrane is brought into perfect apposition in every case.' (16) In the duodenum the conditions do not appear to be exactly the same as in the stomach. Dr. Hertz's observations and my own show that in every case of duodenal ulcer, also where there is duodenaI irritation, the stomach begins to empty itself very rapidly unless there is obstruction, and one can easily see quite large shadows pass through the duodenum. In some cases there is a separate bolus persistently present in some part, as if a pocket was formed; but in spite of large quantities passing through I have very seldom observed obstruction, and whenever this has been seen there has been more or less cicatrization or some external cause found at the operation to account for the retention. It seems, therefore, as if spasm, as seen in the stomach, is not associated with duodenal ulceration in the same way, and I think it likely that some other influence is at work in these cases. The conditions that obtain in the stomach and duodenum during life are as yet only partly understood, and the various factors that control the passage of the food through the pylorus are by no means clear. Before the Anatomical Society I gave my reasons for believing that the control of the pylorus was influenced by the duodenal condition. In all cases of duodenal ulcer and of duodenal irritation one sees very abnormal pyloric relaxation resulting in the passage of large masses of food, whereas in 'Neitber the pathologist nor any of the suraeonis at the Manchester Royal Infirmary have seen a single case of ulcer occurring at the site of the stoma (gastro-jejunal ulcer), nor have they seen a jejunal ulcer. The only case of ulceration occurring -in this region was an acute ulcerative process that almost separated the jej-unum from the stomach, but this was four years after the operation had been performed. Upper sac of hour-glass stomach. Plate taken five minutes after the bismuth food had been given. Note the thin clear fluid between the air-space and the bismuth food-this was all secretion poured out on top of the bismuth food, t]ie upper sac having been quite empty before the food was given. X, umbilicus.
FIG. 4.
Same case as fig. 3 , but twenty minutes later. Note the very large increase in the quantity of secretion that lies between the air-space and the bismuth. Below the umbilicus (X) some food can be seen in the lower sac. the normal subject it is practically impossible to see the food passing through the duodenum, so fine is the stream that passes through the pylorus, and so rapid the segmentation and shredding of the food. The appearances suggest that the segmentati6n contractions that normally shred the food in the small intestine are absent in the duodenum when there is ulceration or irritation, otherwise the large shadows would not be seen in the duodenum. We know that the pylorus is abnormally relaxed in these cases, and one suspects that the relaxation extends to the duodenum and that the relaxation is sufficient to counterbalance whatever tendency towards spasmodic contraction the ulceration might give rise to. The absence of a spasmodic contraction in these cases would account for the fact that they so frequently heal spontaneously. The causation of these ulcers, however, does not appear to be the same as in gastric ulcer.
Taking all these observations together, I think that they become intelligible on the following hypothesis: The stomach and duodenum are, as it were, the storm centre for the alimentary tract to which peripheral stimuli are referred, the result being either a general irritable condition of the stomach and duodenum, or more frequently spasmodic contractions of one or more parts of the stomach. Presumably some of these stimuli are referred to the stomach and duodenum directly from swallowed septic matter. Others are referred indirectly from lower parts of the tract, as in the case of lesions of the small intestine, where we have the radiographic indications and also the operative proof of the occurrence of trouble in the duodenum in association with lesions situated in the jejunum or ileum. In fact, whenever I see marked duodenal irritation I am always on the look out for indications of a lesion in the small intestine. Again, in the mucous colitis, constipation and appendicitis cases we have both clinical and radiographic evidences of functional disturbances in the stomach or duodenum, and the subsequent history of the cases has shown that the patient could be cured and that these radiographic indications would disappear by treating a lesion that was apparently far removed. Now these spasmodic contractions may give rise to all the radiographic appearances of actual lesions-on several occasions a surgeon has reopened the abdomen at my suggestion, because of the persistent hour-glass contraction that has been noted above the stoma of a gastroenterostomy, which was functioning perfectly but had not relieved the symptoms. Three of these patients were actually observed vonmiting from the upper sac of the hour-glass contraction, the pain and tendency to vomit disappearing when once the food had passed down into the lower sac, and yet no cause could be found at the operation to account for the contraction. In several cases where I have reported definite pyloric obstruction the surgeon could find nothing to indicate gastro-enterostomy, and in two of them a subsequent operation showed thickening of the pylorus. There are many cases of various types all pointing in no uncertain manner to the obvious conclusion that the spasmodic contraction is of as great importance, functionally, as the organic; and that these apparently purely spasmodic contractions are replaced by actual organic lesions has been noted in two cases in which a second operation has been undertaken, the pylorus being found quite normal at the first operation while subsequently well-marked thickening was noted.
That ulcerations of the alimentary tract are irritable and give rise to spasmodic contractions has been proved time and againe.g., an ulcer of the cesophagus that only caused symptoms (and obstruction) after the patient took dry breadcrumbs. (The ulcer was actually seen through the cesophagoscope afterwards.) The same has been noted in the stomach on many occasions. Hour-glass contractions with retention of food in the upper sac have often been found, at operation, to be due to quite small ulcers with practically no cicatrization.
My thesis is that the original contraction causes undue obstruction to the passage of the food and that perhaps indiscretions of diet lead to bruising or even abrasions of the mucous membrane. The persistence of the spasm, aided by the action of the gastric juice and the mechanical irritation of the food, leads to the formation of an ulcer-the symptoms being probably more severe than usual during the attack. The raw ulcer is irritable and capable of reproducing or accentuating the spasm that originally caused the lesion. It follows that when once an ulcer is formed it will perpetuate the spasmodic contraction even if the primary cause of the spasm is removed. Hence it is clear that removing the primary cause will not cure the patient, for the ulcer when once formed continues to induce a spasm that tends to the perpetuation of the ulcer. If, on the other hand, an ulcer has not formed, the removal of the primary cause, whether it be teeth, nasal discharge, or swallowed pulmonary discharge, stagnation of fieces, appendix inflammation, or some other source of infection, will probably bring about a rapid and lasting cure of the patient.
To what extent the gastric juice is responsible I cannot say, but it seems reasonable to suppose that Dr. Bolton's excellent work is correct, and that when once an abrasion is formed a surface is exposed that is not adapted to withstand the action of the gastric juice and will therefore tend towards the extension of the ulceration.
Since this conception of gastric ulcer came to me I have applied it as far as possible in radiographic practice, and in nearly every case found one of the various factors at work. Speaking very roughly, it is usually constipation in females in association with ulceration of the body of the stomach, while in males one more often found bad teeth in association with pyloric obstruction.
It is very highly probable that this theory does not cover the whole ground, and that there are many other causes than those I have mentioned-e.g., infective ulcers that are said to be multiple. I mention this lest I should give the impression that I believe this theory covers the whole subject. I stated in my opening remarks it is the radiographic aspect on which this paper is based, and a theory such as this can only be proved by clinicians.
If we accept this theory, has it a practical bearing ? Most emphatically, yes, and it applies even more to general practice than to consulta--tion work, for the general practitioner sees the case in the early stages.
In every case of indigestion a thorough search must be made for any possible source of irritation or infection both in the alimentary tract and in the other systems of the body. The teeth must be carefully examined and no decaying stumps left to pour their discharge direct into the stomach. Fixed bridges, that nearly always harbour putrefying foodstuffs, should be cleared out and replaced by a more sanitarv system of artificial teeth. Disease of the accessory sinuses, constipation, colitis, and all possible sources of septic absorption, must be attended to. It is the fons et origo that we must endeavour to locate. The treatment of indigestion must be attacked at its source; and because we happen to relieve the patient by a dose of medicine that gets rid of the -symptoms we must not be content, for unless the cause is removed there will be recurrence after recurrence, and we are all well acquainted with the result-the sad and depressed individual, of gloomy outlook, whose dietary is a problem and whose life is a burden.
My acknowledgments are due to the members of the staff of the Royal Infirmary of Manchester, to my partner, Dr. Bythell, and to many friends who, directly or indirectly, have given me assistance and encouragement.
DISCUSSION.
Mr. THURSTAN HOLLAND showed a number of slides bearing on the subject. He said it would be interesting to know whether intestinal stasis preceded the stomach symptoms, or vice versa; because he was sure that in some of the cases of which he had shown the skiagrams there was no stasis whatever. If stasis was the cause of the symptoms of gastric ulcer and the hour-glass contractions, why was it that simple gastro-enterostomy into the upper segment would frequently cure -the patiesit ? Every surgeon would admit having operated upon cases of hour-glass contraction-doing a posterior gastroenterostomy into the upper segment-and the patient had been cured. He felt sure that in many cases the pylorus was quite patent and normal. In some cases gastro-gastrostomy was done, and the patient gained in weight and got well, and nothing more was heard of him, though probably more would be heard if he did not remain well. Dr. Jordan seemed to think that cancer often occurred on top of old chronic gastric ulcers, but in a series of twenty-five cases when the latter condition had gone on to hour-glass contraction there had not been malignant disease in any one..
Dr. JORDAN said he was pleased to find there was not, after all, much essential difference between Dr. Barclay's results and his own. Such differences as existed were, as Dr. Barclay had suggested, due to differences in technique. He considered that radiologists should be able to report on the duodenum in a routine manner in all cases, describing it as normal when it was so, and reporting on all degrees and kinds of abnormality. There was now a great demand-rapidly growing-among physicians and surgeons, for trustworthy information concerning the duodenum in their patients, and it was for radiologists to supply that information. As already stated in his paper, he was able to distinguish with the greatest certainty between the normal duodenum and the distended duodenum as it occurred in the subjects of intestinal stasis. Sir Berkeley Moynihan, in the latest edition of his book, gave as his opinion that too much had been made of " supposed dilatations of the duodenum.
He regarded the duodenum as being normally "a large inert mixing chamber."' This was a significant admission, showing that Moynihan has come to regard the dilated duodenum as the normal, in consequence of the very large proportion of cases of duodenal disease included in his operative practice. As to Moynihan's opinion that the duodenum is inert, he would soon modify that "' I believe that too much is made of these supposed (duodenal) dilatations. The duodenum is a mixing chamber wherein the chyme ejected through the pylorus is made to mingle with the bile and the pancreatic juice. The contractile power of the duodenum is, I believe, small, for though eager waves of contraction can be seen in the pyloric part of the stomach and in all parts of the jejunum and ileum, they are extremely rare in the duodenum. The duodenum is normally, in my experience, both large and inert. "-Moynihan, IIDuodeffal Ulcer," 2nd ed., 1912, p. 136. view if he were to observe the duodenum, well filled with bismuth, as it appears on the fluorescent screen. Mr. Thurstan Holland's series of lantern slides was very interesting; they showed gastric ulcers as they appear in the vertical examination, and this accounted for the differences between Mr. Thurstan Holland's pictures and his own. The night-cap-like projection which he (the speaker) had pointed out was shown beautifully in Mr. Thurstan Holland's pictures, but filled with air instead of bismuth. As he had stated in his paper, the hour-glass constriction due to a chronic ulcer of the lesser curvature passed off completely under a general anesthetic; if any constriction remained it was due to cicatrization (partial or complete) of the ulcer. Mr. Thurstan Holland had asked why patients with organic stenosis at the pylorus were cured by the operation of gastro-enterostomy. He replied that these patients had been suffering under a great disability, perhaps for years, for they had been deprived of intestinal digestion, since the food was unable to get out of the stomach. If a free opening were then made from the stomach into the small intestine the patient would begin to gain in nutrition at once, and he was the last to deny that the results of gastro-enterostomy were very good in cases of organic stenosis. His experience made him equally sure, however, that the cure was not complete; scarcely a week passed without some patient being sent to him for investigation on whom this operation had been performed with success. The patients returned because they presented all the signs and symptoms of intestinal stasis, and he was always able to give positive proof of the existence of stasis in these subjects. The fact was becoming recognized more and more widely that gastric and duodenal ulcers were end-results. Surely, then, the most important work for the future consisted, not in curing these ulcers by operation, but in preventing their occurrence by recognizing, sufficiently early, the primary condition to which they were due. The radiologist should detect the presence of intestinal stasis in its earliest stages, so that early measures might be taken to combat it. The duodenum was the most sensitive part of the alimentary tract, and its distension was one of the earliest and most constant signs of intestinal stasis.
Dr. BARCLAY said that he did not agree with Dr. Jordan's views on several vital points and he did not think it was likely they would come nearer agreement by arguing from the platform. He believed that Dr. Jordan did not have the patient's bowels cleared out and that they had an ordinary meal which was followed by a huge dose of bismuth. Then if the ordinary food was in the small intestine the bismuth food would be held back and there would be artificial distension of the duodenum. The same would occur at the ileo-cascal valve if the patient's large intestine was not empty in front of the bismuth meal, for it was highly probable that the coecum was filled simply by propulsion of food from the ileum. He confessed that he was rather tired of hearing of intestinal stasis due to kinks which he could not himself demonstrate except by omitting to clear out the bowels before the examination. In every case where he had seen the described appearance of kinking it was due to old appendix trouble or other adhesions. He thought that if in order to show these kinks it was necessary to have the large intestine filled by stagnant f8eces (as must be the case in constipation when the patients were not prepared) the common sense deduction was that the cause of the trouble was beyond the alleged kink through which the stagnant food must have passed days before. In the hour-glass stomachs, although the contraction was always towards the lesser cmorvature, it was not by any means always that the base of the ulcer was on the lesser curvature as Dr. Jordan had suggested and demonstrated. The ulcer gave rise to a spasmodic contraction, a ring of contraction, and no matter where the ulcer was situated the organ always contracted towards the lesser curvature simply because this was the thicker and more fixed part. Of course, when adhesious occurred and the base of the ulcei became adherent this became the most fixed point, and he had seen a considerable number of cases in which the channel had been from the posterior wall and even from the greater curvature. He did not think that carcinoma of the body of the stomach was a frequent sequence to chronic gastric ulcer, as Dr. Jordan had suggested. He had recently tabulated a large number of cases 1 and found under ulceration of the body of the stomach that out of forty-seven cases thirty-nine were females, while in the cases of carcinoma of the body of the stomach only eight out of twenty-four were females, figures which he thought indicated that only a very small number of these cases took on malignant growth; otherwise his figures must surely show that carcinoma of the body of the stomach was far commoner in the female than in the male, whereas the direct opposite was the case. At the pylorus, however, carcinoma seemed to be of about equal frequency in the two sexes. He would like to talk over with Dr. Jordan the question of duodenal ulcer. He knew duodenal irritation when he saw it, also duodenal ulcer. Four years ago he started to diagnose the latter, and he had done so successfully in many instances, but he could not be certain of the diagnosis between irritation and ulceration. In one case where he had said the duodenum was perfectly normal, the operation had revealed grey patches on the duodenum, and in the very next case when a similar report was given the surgeon again said there was a duodenal ulcer present, but the patient died from heamorrhage three days after the operation, and the hemorrhage was apparently that of duodenal ulcer. No duodenal ulcer or remains of an ulcer were present and no cause could be found for the haemorrhage, although there were plenty of patches on the duodenum. Even surgeons were not infallible, and radiographers had to check their findings by those of the surgeon. He certainly held no brief for the infallibility of the radiologist. He agreed with Dr. Jordan that the stomach and duodenum were the most sensitive parts of the alimentary tract, but he did not think that intestinal stasis played such an all-important role in the etiology of gastric ulcer.
Until he knew more of the normal stagnation of faeces in the large intestine, of the pathology or more likely the physiology of various peritoneal folds and I " The Stomach and CEsophagus," Sherratt and Hughes, 1913.
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adhesions, he preferred to speak of constipation; for the contents of the large intestine were always in a state of "intestinal stasis," except for some few sudden on-rushes occurring a few times during the day.
Mr. THURSTAN HOLLAND, in further remarks, said, in reference to ileal kinks, and their demonstration, the technique was as follows: One must not open the bowels, by medicine or enemata, for at least two days before giving the bismuth meal, which meant that there was two days' food inside the person before the examination, and presumably it was in the ascending colon, transverse colon, and descending colon, because they were cases of chronic stasis. Dr. Jordan said that after this two days' filling up one must give them their breakfast, and then their bismuth food, and then the ileal kink could be demonstrated. Did not that mean that the food was prevented from getting into the ascending colon because it was full, and the bismuth food was dammed back in the last coils of the ileum ? If the ileal kink was the cause of the symptoms, and the cause of the stasis, surely it should be demonstrable, whether the colon was or was not full.
Dr. JORDAN, in reply, said that all his patients were examined in the same way; if his results were due to his method, and did not represent pathological conditions, then all patients, normal as well as abnormal, would present these appearances, and his results would not be substantiated (as they were) at operations. His results were perfectly consistent, and he was able to distinguish, with the greatest certainty., between the normal duodenum and that seen in stasis cases, and between the normal end of the ileum and the same part as it occurred in stasis. An ileal kink was an anatomical condition, and could not be demonstrated with any certainty in patients whose bowels had been previously cleared by purges and enemata.
